the treatment involving vascular access care, compliance towards the prescribed medications and nutritional guidelineswhich recommendations include an adequate intake of energy and protein, and restriction of potassium, phosphorus, sodium and fluids. 1 Sodium intake control is necessary, since it is the main trigger of the osmometric thirst, which happens when the increase in extracellular osmolarity stimulates the hypothalamic osmoreceptors, 2 triggering the sensation of thirst and the resulting fluid intake. In healthy subjects, the resulting increase in extracellular volume is compensated by renal excretion of sodium and fluids to restore the normal state of hydration, 3 which does not occur with most hemodialysis patients, since they have minimal residual diuresis or anuria.
It is estimated that in anuric patients for each 8 g of sodium chloride (salt) ingested, they would need 1 liter of fluids to keep the concentration of serum sodium at normal levels. 4 Therefore, the higher the sodium intake, the greater the fluid intake, and consequently the higher the cumulative weight between one dialysis and another, the so-called interdialytic weight gain (IDWG). The IDWG corresponds to the difference between the post-dialysis and pre-dialysis weight of the following session and it is related to complications such as hypertension, congestive heart failure and even death. 5, 6 An %IDWG higher than 5.7% was associated with a 35% increase in mortality, regardless of other risk factors. 6 Besides the indirect evidence of sodium intake
Factors associated to salt intake in chronic hemodialysis patients
Introduction: Salt intake increases fluid intake and, consequently, blood pressure (BP) and interdialytic weight gain (IDWG), known as morbi-mortality risk factors for hemodialysis (HD) patients. Objective: Evaluate salt intake and food sources, as well as its relationship with demographics, clinical and nutritional parameters. Methods: Cross-sectional study with 109 patients (66% women, age = 49.0 ± 12.6 years) from five dialysis centers. For total salt intake, a validated food frequency questionnaire (FFQ) and the use of discretionary salt were estimated. The relationship of salt intake with many factors was studied. Results: Salt intake was high (8.6 ± 5.4 g/day) and 72% came from discretionary salt. Only literacy was significantly correlated total salt intake (r = -0.29, p < 0.01) and discretionary salt (r = -0.30, p < 0.01). With FFQ food items, there was a positive correlation with the %IDWG (r = 0.26, p < 0.01) and negative with age (r = -0.35, p < 0.001). Direct relationship between salt intake with %IDWG was found in the anuric subgroup (r = 0.26, p < 0.05) and with medium BP in those with no prescription of hypotensive drugs (r = 0.35, p < 0.05). Conclusion: Salt intake was high mainly due to discretionary salt. It was associated with education and adversely affected %IDWG in anuric patients and medium BP in those not taking hypotensive drugs.
influence on mortality because of its relationship with the %IDWG and elevated blood pressure, a recent publication found that a higher dietary sodium intake was an independent predictor of mortality among 1,770 patients in hemodialysis. 7 To promote the reduction of these problems, the European Nutrition Guide recommends a sodium intake not higher than 2,000 to 2,300 mg daily or 5-6 g of table salt (sodium chloride) and the IDWG must not exceed 4% to 4.5% of the individual's dry weight. 4 Although the main dietary source of sodium is table salt added to foods, many compounds and food additives such as monosodium glutamate, sodium benzoate, etc., have been widely used by the food industry and can contribute significantly to increase the sodium intake. In industrialized countries it is estimated that 75% of sodium intake come from processed food. 8 Few studies have investigated sodium intake and its food sources in the population of patients on hemodialysis.
Thus, the objective of this study was to evaluate sodium intake and its food sources in patients on hemodialysis (HD), as well as its association with demographic, clinical and nutritional parameters.
Method

Patients
The study was cross-sectional and included 109 patients who were on a chronic hemodialysis program in two units of the Pro-Rim foundation in the cities of Joinville and Balneário Camboriu and in three units of the Center for Kidney Disease Treatment in the cities of Joinville, Jaragua do Sul and Mafra, all in the state of Santa Catarina -Brazil. From a total of approximately 400 patients in the five aforementioned units, we included only those aged over 18 years, on hemodialysis for more than three months and who were used to take their main meals at home. Patients with cognitive impairment, those who could not answer the questions regarding salt intake and those in which the data collected from medical records was incomplete or had typos were taken off the study.
The patients were also questioned about their schooling, which was analyzed in years from the first year of elementary school, continued use of antihypertensive medication and residual diuresis. We considered anuric those with residual diuresis < 100 ml/day. All participants had regular monitoring with professional nutritionists and were instructed, both individually and in group meetings, to consume the proper amount of salt (up to 6 g/day). 4 The study was approved by the Ethics Committees of the participating institutions.
salt intake
To obtain the daily total salt intake we used the sum of the salt added + the salt already in the food from the Food Frequency Questionnaire (FFQ). Salt intake higher than 6 g/day was considered high. 4 
salt additiOn
The patients were asked about the usual monthly consumption of salt at home (number of 1 kg packs per month) as well as the number of people who took their main meals (lunch and dinner) at home at least five times a week. The individual intake was determined by dividing the quantity of salt consumed (in grams) by the number of frequent diners. 9 FOOd salt in the FOOd Frequency questiOnnaire (FFq)
The FFQ has been validated in our country 9 and it comprises 15 sodium-rich food items often consumed by Brazilian individuals. They are: ham, bologna, pork sausage, chicken sausage, sausage, beef burger, bacon, bean stew, canned sardines, garlic and seasoning salt, broth tablet, industrialized snacks, instant noodles, snack/burger (fast food) and pizza. The participants were asked about the serving size and frequency of intake of each food type in the last year, with answers ranging from 1 = "never" to 7 = "two or more times a day." For each food in the list, there was a sodium conversion factor -a number between 0.01 to 1.00 derived from food composition tables representing the amount of sodium consumed in 1 g of that food item. The sodium content of the average serving consumed by each participant was calculated by multiplying the serving weight (in grams) by the conversion factor. Finally, the sodium (mg) present in the usual serving was multiplied by the eating frequency and corrected by the frequency of monthly consumption (0 to answer 1 = never: 0.5 to answer 2 = less than once a month; 2 for answer #3 = one to three times per month; four to #4 = once per week; 12 for the 5 th = two to four times a week; 60 for #7 two or more times a day). The result was the monthly sodium intake for each item. To obtain the daily and monthly salt intake, we used the equivalent of 400 mg of sodium = 1 g of salt.
%idWg and blOOd Pressure
The %IDWG was calculated vis-à-vis the actual weight gain between one and another HD session using the following formula: test according to the distribution of variables. To compare the variables between the groups we ran the Student t-test. Statistical significance was set at p < 0.05. results Table 1 shows the sample characteristics. The patients included were mostly females and the percentage of participants with either high %IDWG or inadequate MAP was approximately 25%.
(Current pre-HD weight -Post-previous HD weight) x100/ Post-previous HD weight
A %IDWG ≤ 4.5% was considered appropriate. 4 The pre-HD blood pressure was measured after the patient had been seated for at least five minutes. For analysis of both the %IDWG and the blood pressure (BP) we calculated the mean value obtained from the hemodialysis sessions over four weeks. For BP data analysis, we calculated the mean arterial pressure (MAP) using the following formula:
MAP up to 107 mmHg was considered appropriate because it corresponds approximately to a BP of 140/90 mmHg. 10 Data was collected from patient charts.
nutritiOnal status assessment
We used the body mass index (BMI) as an indicator of nutritional status, obtained by the weight (kg) divided by the patient's squared height (cm). We used the dry weight, which is defined according to clinical criteria (blood pressure, edema, intradialytic symptoms), periodically reviewed by the multidisciplinary team. BMI greater than 23 kg/m 2 was considered adequate. 4 
statistical analysis
The statistical analysis was performed with the SPSS software, version 13.0 for Windows (SPSS, Inc. Chicago, IL). Results were expressed as mean and standard deviation, median and extreme values or as percentages -where appropriate. For correlation analysis, we used the Pearson or Spearman The average daily salt intake was high (8.6 ± 5.4 g/day), and 58% reported a level considered to be inadequate (> 6 g/day). As shown in Figure 1 , the added salt accounted for 72% of the total salt intake, while the FFQ foods had a lower participation. Salt-based seasonings and broth tablets accounted for 63% of the intake attributed to FFQ items. The total salt intake was not different between genders, but the food from the FFQ was higher among males (3.5 ± 5.3 versus 1.8 ± 2.2 g/day, p < 0.05). When compared according to educational level, patients with educational level higher than elementary education reported lower total salt intake (6.7 ± 4.4 versus 9.7 ± 5.6 g/day, p < 0.05) and added salt (4.7 ± 2.6 versus 7.1 ± 4.3 g/day, p < 0.05) than the others. There was no difference when the salt intake was compared by age (cutoff = 60 years) or nutritional status by the BMI (cutoff = 23 kg/m 2 ). In the whole group of patients, education was the only variable that significantly correlated with both the total salt intake (r = -0.29, p < 0.01) and with the addition of salt (r = -0.30, p < 0.01). Concerning the salt of the FFQ food items, there was a direct correlation with the %IDWG (r = 0.26, p < 0.01) and an inverse one with age (r = -0.35, p < 0.001). We found a direct relationship between total salt intake and %IDWG in the subgroup of anuric patients (r = 0.26, p < 0.05) and MAP only in participants who were not taking antihypertensive agents (r = 0.35; p < 0.05).
Upon dividing the sample according to the %IDWG, patients with high %IDWG reported higher total salt intake and FFQ foods, and the mean MAP was also significantly higher than the participants with adequate %IDWG. There was no difference when comparing the groups according to the adequacy of MAP or total salt intake ( Table 2) .
dIscussIon
This study showed that patients on hemodialysis had a high intake of salt, associated with %IDWG, MAP and schooling.
Inadequate salt intake was also found in two other studies involving hemodialysis patients in our country. In the study carried out by Vasconcelos et al. 10 they estimated an intake of 8.6 ± 2.9 g, the Agondi et al., 11 whose evaluation methodology was the same one used in this study, found 10.6 ± 6.3 g/ day. Salt intake similar to that found in this study was estimated for the Brazilian population through the Household Budget Survey (HBS) held between the years of 2008 and 2009: 8.2 g/day. 12 Contrary to what occurs in developed countries, in which sodium intake comes mainly from processed foods (75%), 8 in our study the main source of intake of this electrolyte was the added salt (72%). Agondi et al. 11 found an even higher participation of added salt in the total salt intake (82%). In the same study, salt-based seasonings also had the highest participation in sodium intake among the FFQ foods.
Salt intake and its association with several characteristics have been little explored in both the population of hemodialysis patients around the world and in the general population of our country. In this study, among the demographic variables studied, the only one that influenced the total salt intake was schooling. An inverse correlation with this variable was also found by Agondi et al. 11 This association may be due to less information regarding the use of salt among patients with lower educational level.
The presence or absence of diuresis influenced the relationship between salt intake and %IDWG, since a direct correlation between these variables was found only in anuric patients. Different results were observed in other studies, in which they found this association with the entire group of patients, regardless of diuresis. 7, 11 An association of the total salt in the %IDWG was also evident when the sample was divided according to its adequacy. Patients with inappropriate %IDWG reported higher salt intake than others.
The relationship between salt intake and overall MAP was observed only in the group of patients who 8.0 ± 4.9 10.5 ± 6.3* 8.2 ± 5.1 9.8 ± 5.9 --Added salt (g/day) 6.0 ± 3.6 6.9 ± 5. were not taking hypotensive drugs continuously. This same association, but now with systolic blood pressure, was found in a study involving 1,770 patients, regardless of the use of antihypertensive agents. 7 Evidence of the benefits of salt restriction in hemodialysis patients were identified by studies that found decreased IDWG and the need for antihypertensive medication, better preservation of left ventricular function, and reduction of intradialytic hypotension. 10, 13, 14 However, it has been shown that managing fluid restriction is one of the most stressful components of the treatment of these patients. 15 In fact, more than half of the patients reported inadequate sodium intake and a quarter had high %IDWG.
Studies using health-behavioral theories as the transtheoretical theory and the health belief model assessed the differences between patients with respect to predisposition to complying with sodium and water restriction and the main barriers and benefits perceived by them to comply with these recommendations. As a result, they found that individuals who reported greater benefits are more likely to be compliant, unlike those who consider a larger number of barriers. 16, 17 Smith et al. 1 held a study in which patients on hemodialysis were gathered in small discussion groups to talk about their perceptions regarding barriers and facilitating factors vis-à-vis their compliance with fluid restriction. Among the barriers, psychological factors were the most reported, lack of motivation being a key one. Among the facilitating factors, knowledge was the one most discussed by patients, followed by psychological factors such as self-confidence and positive social support.
In a study carried out in our country, in which beliefs regarding salt restriction were investigated in 117 hemodialysis patients, it was observed that subjects perceived more benefits than barriers to follow this guidance. Among the benefits, the most frequently mentioned were: "salty foods are not good for me" and "eat less salt will preserve the health of my heart". The most frequently reported barriers were "eating low salt hampers going to restaurants" and "low-salt foods are not tasty". 11 For these scholars, a better understanding of patients' beliefs regarding the restriction of salt and water is an important tool for increasing the effectiveness of interventions and compliance through necessary behavioral modifications. 1, 11, 17 conclusIon The results of this study showed that interventions are needed to increase compliance vis-à-vis salt restriction, since it has been negatively associated with IDWG and blood pressure, factors that significantly increase the morbidity and mortality of these patients.
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